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1.1 The examination has 3  sections  
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Marks as indicated  
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Section 1 
Multiple Choice Questions: Answer all 20 questions 
Total No of Marks for this section:  20 
 
This section should be answered in the answer booklet. 
Marks for each question are indicated.   
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Section 2 
Short Answer Questions 
Total No of Marks for this section:  48 
 
Answer only 6 of the following 8 questions (21 – 28). 
 
This section should be answered in the Answer Booklet provided. 
Each question is worth 8 marks as indicated.   
 
 
Question 21 (8%) 
 
Why is it important to have a good understanding of manufacturing processes when involved 
in product design?  What is the link between design and manufacture? 
 
 
Question 22 (8%) 
 
Electronic circuit boards are predominantly manufactured by two processes. 
 
a) What are they?  (2%) 
 
b) List the main steps for each process.  (6%) 
 
 
Question 23 (8%) 
 
Plastic bottles are blow moulded. 
 
Describe the stages in the blow moulding process (with sketches if necessary).  Include the use 
of correct terminology. 
 
Question 24 (8%) 
 
a) List two products you know to be rotomoulded.  (2%) 
 
b) Describe the rotomoulding process.  (6%) 
 
Question 25 (8%) 
 
a) Discuss the concept of Near Net Shape manufacturing and at least three advantages that 
it offers. (5%) 
b) List three processes that are capable of Near Net Shape manufacturing.  (3%) 
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Question 26 (8%) 
 
Large numbers of the two steel parts are required to be welded together end to end ( as 
shown, Figure 1 ).  One is solid round bar and the other is a tubular round section. 
 
a) List three possible welding processes suitable for joining the two pieces.  (3%) 
 
b) Which is the best welding process for high volume production of joining these two 
pieces and why?  (5%) 
 
 
Figure 1 
 
 
Question 27 (8%) 
 
a)  Discuss how laser cutting equipment can increase an organisation’s manufacturing 
flexibility.  (3%). 
 
b) What is a nominal cut width for laser cutting? (2%) 
 
c) When would the use of laser cutting methods be suitable?  When would they not be 
suitable?  (3%) 
 
 
Question 28 (8%) 
 
a) List the 5 points of the safety hierarchy and give an example for each point.  (4%) 
 
b) Explain the reason for the order of the points in the hierarchy.  (4%) 
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Section 3 
Design and Analysis Questions 
Total Number of Marks for this section:  32 
 
This section should be answered in the Answer Booklet provided. 
Answer all three of the following questions.  List any assumptions you make. 
 
Marks for each question are indicated.   
 
 
Question 29  (16%) 
 
The 1.6mm wall thickness bracket shown in Figure  2 (and the drawings in Figure 3) is currently 
made in small numbers by welding the central support to the faces of the 90° angle steel.  The 
angle is 100mm x 100mm and a length of 100mm is cut from a 6m length on a power hack saw.  
The central support is currently manually cut on a guillotine from strip steel that is 90mm wide 
x 1.6mm thick and MIG welded (metal inert gas, arc welded) to the angle bracket with six 
10mm x 3mm weld beads.  The eight 16mm bolt holes are punched on a manual punching 
machine before the central support is welded and are 20mm from each edge.   
 
The company which manufactures the bracket has won a new contract to supply a much larger 
quantity and is looking for alternate manufacturing methods which will significantly reduce 
cost, if possible, through reduced manufacturing time and/or complexity. 
 
You have been asked to propose TWO manufacturing methods which will offer the company 
these advantages. 
 
Points to consider include (but are not limited to) 
 
• For the new processes, will the part need to be redesigned along Design for 
Manufacture Principles (show with sketches)? 
• Steps involved in the proposed manufacture process. 
• Any assumptions you have made with the design. 
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Figure 2 
 
 
 
 
Figure 3 
 
Triangular support is welded to 
the angle section after the holes 
are punched. 
10mm x 3mm MIG weld beads 
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Question 30 (10%) 
 
The part shown in Figure 4 is a connecting rod for a small lawnmower engine and is 
approximately 120mm long.  The part will be investment cast from a high strength aluminium 
alloy in large quantities.  The holes at either end of the rod are required to meet the following 
specifications. 
 
Little end surface finish (min) 0.5 µm Ra 
Big end surface finish (min) 1.6 µm Ra 
Little end diameter  12.000±0.02mm 
Big end diameter  16.000±0.02mm 
 
Before machining, the investment cast connecting rod, has hole diameters that are 2mm 
undersize to allow for machining allowance.  Therefore, the premachined dimensions are:- 
Little end diameter  10.0mm 
Big end diameter  14.0mm 
 
List the specific manufacturing processes and steps required for the machining of the little and 
big end holes that meet these diameter and surface finish tolerances. 
 
 
Figure 4 
Question 31  (6%) 
 
Discuss what changes will be necessary to the production process for the connecting rod in 
Question 30 and Figure 4 if it were to be manufactured using the powdered metallurgy process 
rather than investment cast. 
 
Little 
end 
bearing 
Big end 
bearing 
